Abstract: The synthesis of a novel 2,2-disubstituted 2H-azirin-3-amine 3a as a building block for racemic Asp(2Me) is described. This synthon contains an ester group in the side chain. The reaction of 3a with thiobenzoic acid and the amino acid Z-Val-OH yielded the racemic monothiodiamide 10a and the dipeptide 11 as a mixture of diastereoisomers, respectively (Scheme 2). In 11, each of the protecting groups was removed selectively (Scheme 3). First attempts toward the preparation of enantiomerically pure synthons for Asp(2Me) with a chiral auxiliary group in the side chain are described. Synthons 3b with a 1-(naphthalen-1-yl)ethyl ester group and 3c with a menthyl ester group were prepared and reacted with thiobenzoic acid to form monothiodiamides 10b and 10c (Scheme 2). However, the diastereoisomers of the synthons 3b and 3c could not be separated by chromatography. The synthesis of a novel 2,2-disubstituted 2H-azirin-3-amine 3a as a building block for racemic Asp(2Me) is described. This synthon contains an ester group in the side chain. The reaction of 3a with thiobenzoic acid and the amino acid Z-Val-OH yielded the racemic monothiodiamide 10a and the dipeptide 11 as a mixture of diastereoisomers, respectively (Scheme 2). In 11, each of the protecting groups was removed selectively (Scheme 3). First attempts toward the preparation of enantiomerically pure synthons for Asp(2Me) with a chiral auxiliary group in the side chain are described. Synthons 3b with a 1-naphthylethyl ester group and 3c with a menthyl ester group were prepared and reacted with thiobenzoic acid to form monothiodiamides 10b and 10c (Scheme 2).
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However, the diastereoisomers of the synthons 3b and 3c could not be separated by means of chromatography.
1.
Introduction. -In the last few years, we have reported the synthesis of some new optically active 2H-azirin-3-amines 1 as synthons for enantiomerically pure 2,2-disubstituted glycines (α,α-disubstituded α-amino acids) [1] [2] .
Synthons 1e and 1f contain protected phenolic hydroxy groups, and are first examples of enantiomerically pure building blocks with a functionalized side chain. As an extension of this approach, we have recently presented the synthesis of a new 2H-azirin-3-amine 2 as a racemic synthon for Glu(2Me) containing an ester group in the side chain [3] .
Formulae 1-3
All these synthons can easily be used as precursors for their corresponding 2,2-disubstituted glycines in peptide synthesis. A useful method for their introduction into peptides is the so-called 'azirine/oxazolone method' [4] .
In the present paper, we describe the synthesis of a novel building block 3a for 2-methylaspartate (Asp(2Me)) with an ester group as functional group in the side chain, and its applicability in the synthesis of model peptides. In addition, two other building blocks for Asp(2Me), 3b and 3c, are described 1 ). Both have a chiral auxiliary group in the side chain. However, the diastereoisomers of these synthons could not be separated by means of column or layer chromatography. 1 ) Enantioselective syntheses of α-alkylated aspartates have been described by Seebach and coworkers [5] .
2.
Results. -2.1. Synthesis of 2H-Azirines 3a -3c. The 2H-azirin-3-amines 3a -3c, i.e. synthons for Asp(2Me), were prepared in gram quantities according to Scheme 1.
Scheme 1
The synthesis was started from α-acetylbutyrolactone, which is commercially available. Methylation in α-position to the C=O group by deprotonation with MeONa, followed by treatment with MeI, yielded 4 [6] , which was treated with EtONa to give 5 [7] . The hydroxyamide 6 was synthesized directly from 5 by the reaction with N-methylaniline in the presence of AlCl 3 in CH 2 Cl 2 at r.t. Subsequently, the hydroxy group of 6 was oxidized with ruthenium trichloride hydrate (RuCl 3 ·H 2 O) and sodium metaperiodate (NaIO 4 ) to yield the carboxylic acid 7. These two last steps (5 → 6 → 7 have been optimized earlier for the higher homolgue [3] .
Methylation of 7 with CH 2 N 2 gave the ester 8a in quantitative yield. The esters 8b and 8c were obtained as mixtures of diastereoisomers 2 ) from 7 and the corresponding alcohols by using DCC and 4-pyrrolidinopyridine as the coupling agent and auxiliary, respectively (Scheme 1) [8] . The amide groups of 8a -8c
were converted to the corresponding thioamides 9a -9c 3 ) by treatment with
Lawesson reagent in toluene at 130° in yields between 89 and 96%. Finally, the
2 ) The ratio in 8b was ca. 2:1 ( 1 H-NMR) but could not be determined in the case of 8c. 
3-Methyl-4-(N-methyl-N-phenylamino)-4-oxobutanoic acid (7

With Z-L-Valine: Methyl (RS)-3-({(S)-2-[(Benzyloxycarbonyl)amino]-
3-methyl-1-oxobutyl}amino)-3-methyl-4-(N-methyl-N-phenylamino)-4-oxobutanoate (11
Deprotection of Dipeptide 11. 4.1. Cleavage of the Z Group: Methyl (RS)-3-[((S)-2-Amino-3-methyl-1-oxobutyl)amino]-3-methyl-4-(N-methyl-Nphenylamino)-4-oxobutanoate (12
Hydrolysis of the Ester Group: (RS)-3-({(S)-2-[(Benzyloxycarbonyl)-amino]-3-methyl-1-oxobutyl}amino)-3-methyl-4-(N-methyl-N-phenylamino)-4-
oxobutanoic Acid (13) . To a soln. of 11 (91 mg, 0.188 mmol) in 2.5 ml of a 3 
RS)-2-({(S)-2-[(Benzyloxycarbonyl)amino]-3-methyl-1-oxobutyl}amino)-4-methoxy-2-methyl-4-
oxobutanoic Acid (14) . A soln. of 11 (150 mg, 0.310 mmol) in toluene (30 ml) was heated to 115°. For 20 min, HCl (g) was bubbled through the mixture. During this procedure, the temperature fell to 100 -95°. The remaining HCl (g) was removed by bubbling N 2 through the soln. for 25 min. The mixture was transferred into another flask with hexane, and crystals of N-methylanilide chloride precipitated, were filtered, and the resulting soln. was evaporated. This crude material (100 mg) was dissolved in 2 ml of THF and 2 ml of H 2 O, and 1 drop of 6N HCl was added. After stirring at 50° for 2.5 h, the hydrolysis was complete. Brine was added, and the soln. was extracted 3 × with AcOEt. The were added. The mixture was stirred for 2 h, the urea was removed by filtration, 
